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Abstract
Background:6XSUDFRQG\ODUKXPHUXVIUDFWXUHVDUHFRPPRQLQFKLOGUHQEHWZHHQ\HDUVRI
DJHDQGPRUHIUHTXHQWLQWKHPDOHV:LWKRIWKHVHIUDFWXUHVSURGXFHGE\DQH[WHQVLRQ
PHFKDQLVPWKHXUJHQF\RILPPHGLDWHFDUHLVWRSUHYHQWFRPSOLFDWLRQVDQGVHTXHODH
Objective:7RHVWDEOLVKWKHFOLQLFDODQGHSLGHPLRORJLFDOSURÀOHRIVXSUDFRQG\ODUKXPHUXVIUDF-
WXUHVLQD5HJLRQDO*HQHUDO+RVSLWDORIWKH,QVWLWXWR0H[LFDQRGHO6HJXUR6RFLDOLQ<XFDWDQ
Mexico, during 2011-2013.
Material and methods:$FURVVVHFWLRQDOVWXG\ZDVSHUIRUPHGWRFDOFXODWHWKHDVVRFLDWLRQEH-
WZHHQWKHYDULDEOHVXVLQJRGGVUDWLRVDQGVWDWLVWLFDOVLJQLÀFDQFHSXVLQJWKHFKLWHVW
Results:$VHULHVRIFDVHVZHUHDQDO\VHG7KHPHDQDJHZDV\HDUV7KHPDLQFDXVHRI
WKHLQMXU\ZDVIDOOLQJRYHUDWKRPH0DOHJHQGHULVDVVRFLDWHGZLWKH[WHQVLRQLQMXU\PHFKDQLVP
25&,S ,WZDVREVHUYHGWKDWWKHORQJHUWLPHHODSVHGEHWZHHQLQMXU\
DQGPHGLFDOWUHDWPHQWOHDGVWRPRUHKRVSLWDOGD\VU S 6XUJLFDOWUHDWPHQWZDV
HVWDEOLVKHGLQFDVHVZLWKFORVHGWHFKQLTXHDQGZLWKRSHQUHGXF-
WLRQ,QDOOFDVHVQDLOVZHUHXVHGLQFURVVFRQÀJXUDWLRQ7HQFRPSOLFDWLRQVZHUHUHSRUWHG
Conclusions:6XSUDFRQG\ODUKXPHUXVIUDFWXUHVDUHDFRPPRQLQMXU\LQFKLOGUHQ0DOHVDUHPRUHOLNHO\
WREHLQMXUHGE\H[WHQVLRQDQGWKHVSHHGLQUHFHLYLQJPHGLFDOWUHDWPHQWLVDQLPSRUWDQWLVVXH
$FDGHPLD0H[LFDQDGH&LUXJtD$&3XEOLVKHGE\0DVVRQ'R\PD0p[LFR6$7KLVLVDQRSHQDFFHVV
DUWLFOHXQGHUWKH&&%<1&1'OLFHQVHKWWSFUHDWLYHFRPPRQVRUJOLFHQVHVE\QFQG
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PDOO\LQYDVLYHPHWKRGWKHUHLVDORZHUULVNRIFRPSOLFDWLRQV
DQGVHTXHOVZKLFKLQDGGLWLRQIDYRXUVDVKRUWHUKRVSLWDO
stay9,10DQGE\FRQVHUYLQJWKHELRPHFKDQLFDOIXQFWLRQRIWKH
HOERZMRLQWUHKDELOLWDWLRQLVIDVWHUZLWKIXOOUHFRYHU\LQDQ
DYHUDJHRIZHHNV11,WKDVEHHQREVHUYHGWKDWLQRI
SHUFXWDQHRXVÀ[DWLRQVVDWLVIDFWRU\DOLJQLQJLVQRWDFKLHYHG
DQGUHPDQLSXODWLRQEHFRPHVQHFHVVDU\LQFUHDVLQJWKHULVN
RIYDUXVDQGYDOJXVGHIRUPLWLHVLQWKHORQJWHUPSUHVHQWHG
LQXSWRRIWKHFDVHVRIUHPDQLSXODWHGSDWLHQWV2SHQ
À[DWLRQZKLFKKDVDORZHULQFLGHQFHRIGLVSODFHPHQW12, is 
LQGLFDWHGDVWKHÀUVWLQVWDQFHIRUH[SRVHGIUDFWXUHVZKHQ
QHXURYDVFXODUOHVLRQLVVXVSHFWHGDQGZKHUHFORVHGUHGXF-
WLRQLVQRWHQRXJKRURUPRUHDWWHPSWVRISHUFXWDQHRXV
À[DWLRQZLWKSLQVZHUHUHTXLUHG116RPHDXWKRUVVXFKDV
Pretell et al.LQGLFDWHSHUIRUPLQJRSHQUHGXFWLRQRQ*DUW-
ODQG,,,W\SHIUDFWXUHVZLWKVLJQLÀFDQWDQJXODWLRQWKH\RE-
VHUYHGJRRGWRH[FHOOHQWUHVXOWVLQXSWRRIWKHFDVHV
ZKHQFRPSDULQJRSHQUHGXFWLRQWRFORVHGUHGXFWLRQRQO\
LQIUDFWXUHVZLWKVHYHUHGLVSODFHPHQWKRZHYHUPRVW
DXWKRUVLQGLFDWHWREHJLQZLWKFORVHGUHGXFWLRQDQGDIWHU
DWWHPSWVWRFRQVLGHURSHQUHGXFWLRQVLQFHUHSHWLWLYH
PDQLSXODWLRQPD\FDXVHULJLGLW\DQGQHXURSUD[LD13. Other 
DXWKRUVVWDWHWKDWVXUJLFDOÀ[DWLRQLVLQGLFDWHGLQPRVWW\SH
,,DQG,,,IUDFWXUHVWRSUHYHQWGHIHFWLYHFRQVROLGDWLRQWKH\
VWDWHWKDWEHWWHUUHVXOWVFDQEHREWDLQHGWKDQZLWKFORVHG
reduction and placing a cast147KHUHLVQRGLIIHUHQFHEH-
WZHHQERWKUHGXFWLRQPHWKRGVLQWHUPVRIWKHSUHVHQFHRI
ULJLGLW\DOWKRXJKVRPHVWXGLHVKDYHUHSRUWHGPRUHULJLGLW\
LQSDWLHQWVWUHDWHGZLWKRSHQUHGXFWLRQ15. In addition, no 
GLIIHUHQFHVKDYHEHHQIRXQGEHWZHHQERWKPHWKRGVLQPR-
tor or carrying angle UDQJHV&ORVHGUHGXFWLRQKDVEHWWHU
IXQFWLRQDOUHVXOWV13.
Background
6XSUDFRQG\ODUKXPHUXVIUDFWXUHLVDVROXWLRQRIFRQWLQX-
LW\RIWKHGLVWDOPHWDSK\VLVRIWKHKXPHUXVDERYHWKHSK\-
VHDOOLQHLWLVWKHVHFRQGPRVWIUHTXHQWW\SHRIIUDFWXUH
in children aged 5 to 71,2DQGWKHPRVWFRPPRQLQUHODWLRQ
WRHOERZLQMXULHV3LWLVWKHSULQFLSDOW\SHRIIUDFWXUH
UHTXLULQJVXUJHU\LQWKHSDHGLDWULFDJH4DQGLWLVSUHGRPL-
QDQWLQPDOHVZLWKWKHOHIWDUPDVWKHPRVWDIIHFWHGRQH
7KHVHLQMXULHVDUHFODVVLÀHGDVH[WHQVLRQIUDFWXUHV
ZKLFKUHSUHVHQWWRRIFDVHVDQGÁH[LRQIUDFWXUHV
ZLWKUHSUHVHQW7WKHXUJHQF\LQWUHDWPHQWLVWKDWHDUO\
DQDWRPLFDOUHGXFWLRQUHGXFHVFRPSOLFDWLRQV8.
7KHPRVWZLGHO\XVHGFODVVLÀFDWLRQRQDJOREDOVFDOHLV
*DUWODQG·VFODVVLILFDWLRQZKLFKJURXSVWKHVHOHVLRQVLQWR
JUDGHV,DQWHULRUKXPHUDOFRUWH[IUDFWXUHVZLWKQRGLV-
SODFHPHQWDQGPLQLPDODQJXODWLRQ,,DQWHULRUKXPHUDOFRU-
WH[IUDFWXUHZLWKPDMRUDQJXODWLRQDQGPLOGGLVSODFHPHQW
DQG,,,GLVSODFHGIUDFWXUHZLWKQRFRUWLFDOFRQWDFWWKLV
JURXSPD\EHSRVWHURPHGLDORUSRVWHURODWHUDO$VVRFLDWHG
LQMXULHVDUHJHQHUDOO\FDXVHGE\FORVHDQDWRPLFDOUHODWLRQV
IRULQVWDQFHRHGHPDPD\FDXVHYDVFXODURUQHUYH
lesions7-9.
7KHSXUSRVHRIWKHWUHDWPHQWLVWRSURYLGHVWDELOLW\DQG
WRSUHYHQWFXELWXVYDUXVGHIRUPLW\LWLVUHFRPPHQGHG
WKDWW\SH,IUDFWXUHVZLWKDQDQJXODWLRQOHVVWKDQEH
WUHDWHGFRQVHUYDWLYHO\ZLWKLPPRELOL]DWLRQIRUZHHNV
LIWKLVDQJXODWLRQLVPRUHWKDQFORVHGPDQLSXODWLRQ
XQGHUDQDHVWKHVLDLVUHFRPPHQGHG)RUW\SH,,IUDFWXUHV
UHGXFWLRQXQGHUDQDHVWKHVLDZLWKORQJLWXGLQDOWUDFWLRQLV
UHFRPPHQGHG)RUW\SH,,,FORVHGUHGXFWLRQZLWKSHUFXWD-
QHRXVSLQVLVFRQVLGHUHGWKHJROGVWDQGDUGVLQFHLWLVDPLQL-
PALABRAS CLAVE
)UDFWXUDKXPHUDO
Fracturas en niños; 
6XSUDFRQGtOHD
3HUÀOFOtQLFRHSLGHPLROyJLFRGHODVIUDFWXUDVVXSUDFRQGtOHDVGHK~PHURHQSDFLHQWHV
pediátricos en un hospital general regional
Resumen
Antecedentes:/DVIUDFWXUDVVXSUDFRQGtOHDVGHK~PHURVRQIUHFXHQWHVHQQLxRVHQWUH\DxRV
GHHGDGODSUHYDOHQFLDPXQGLDORVFLODHQWUHHO\HOSUHGRPLQDQGRHQYDURQHVHO
FRUUHVSRQGHDOHVLRQHVSRUH[WHQVLyQODXUJHQFLDGHXQDDWHQFLyQLQPHGLDWDUDGLFDHQODSUH-
YHQFLyQGHFRPSOLFDFLRQHV\VHFXHODV
Objetivo:(VWDEOHFHUHOSHUÀOFOtQLFRHSLGHPLROyJLFRGHODVIUDFWXUDVVXSUDFRQGtOHDVGHK~PHUR
HQQLxRVDWHQGLGRVHQHO+RVSLWDO*HQHUDO5HJLRQDO1GHO,QVWLWXWR0H[LFDQRGHO6HJXUR6R-
cial, en Yucatán, durante 2011-2013.
Material y métodos: (VWXGLRWUDQVYHUVDODQDOtWLFR/DIXHU]DGHDVRFLDFLyQHQWUHYDULDEOHVVH
PLGLyPHGLDQWHUD]RQHVGHPRPLRV50VLQYDORUHVWDGtVWLFRVLJQLÀFDWLYRFRQODSUXHEDGHOD
FKLDOFXDGUDGRHVWDEOHFLpQGRVHHOYDORUGHS
Resultados:6HDQDOL]DURQFDVRVFRQXQDPHGLDGHHGDGGHVYLDFLyQHVWiQGDUGH
DxRVHOPHFDQLVPRGHOHVLyQPiVIUHFXHQWHIXHODFDtGDHQHOKRJDU6HHQFRQWUyDVRFLDFLyQ
HQWUHHOJpQHURPDVFXOLQR\HOPHFDQLVPRGHOHVLyQSRUH[WHQVLyQ50LQWHUYDORGHFRQÀDQ-
]D>,&@GHOS \TXHDPD\RUWLHPSRWUDQVFXUULGRHQWUHOHVLyQ\DWHQFLyQ
PpGLFDPiVGtDVGHHVWDQFLDKRVSLWDODULDU S (OWUDWDPLHQWRIXHTXLU~UJLFR
HQFDVRVFRQWpFQLFDFHUUDGD\FRQUHGXFFLyQDELHUWDHQHO
VHXVDURQFODYLOORVFRQFRQÀJXUDFLyQFUX]DGDVHUHSRUWDURQFRPSOLFDFLRQHV
Conclusiones:/DIUDFWXUDVXSUDFRQGtOHDGHK~PHURHVIUHFXHQWHHQQLxRVORVYDURQHVWLHQHQPD\RU
SUREDELOLGDGGHSUHVHQWDUOHVLRQHVSRUH[WHQVLyQODUDSLGH]GHODDWHQFLyQPpGLFDHVLPSRUWDQWH
$FDGHPLD0H[LFDQDGH&LUXJtD$&3XEOLFDGRSRU0DVVRQ'R\PD0p[LFR6$(VWHHVXQDUWtFXOR
2SHQ$FFHVVEDMRODOLFHQFLD&&%<1&1'KWWSFUHDWLYHFRPPRQVRUJOLFHQVHVE\QFQG
&OLQLFDODQGHSLGHPLRORJLFDOFKDUDFWHULVWLFVRIKXPHUDOVXSUDFRQG\ODUIUDFWXUHVLQSDHGLDWULFSDWLHQWV 
WKHPRWKHUSODFHRIWKHDFFLGHQWPHFKDQLVPRIWKHLQMXU\
WLPHEHWZHHQWKHLQMXU\DQGPHGLFDODVVLVWDQFHDVZHOODV
FOLQLFDOYDULDEOHVDIIHFWHGVLGHW\SHDQGFODVVLÀFDWLRQRI
WKHIUDFWXUHDQGWKRVHUHODWHGWRWKHWUHDWPHQWÀ[DWLRQ
PHWKRGFRPSOLFDWLRQVREVHUYHGWLPHRIIROORZXSDQGUH-
covery).
)RUWKHVWDWLVWLFDODQDO\VLVVLPSOHIUHTXHQFLHVDQGFHQWUDO
DQGGLVSHUVLRQWHQGHQF\PHDVXUHPHQWVZHUHFDOFXODWHGDV
DSSOLFDEOHIRUHDFKYDULDEOH7RDQDO\VHWKHDVVRFLDWLRQEH-
WZHHQWKHYDULDEOHVWKHRGGVUDWLR25ZDVFDOFXODWHG
ZLWKLWVUHVSHFWLYHFRQÀGHQFHLQWHUYDO&,7KHVWDWLVWL-
FDOO\VLJQLÀFDQWYDOXHZDVVHWRQSXVLQJWKH;2 test. 
)RUWKLVVWDWLVWLFDODQDO\VLV6366VRIWZDUHIRU:LQGRZV
ZDVXVHG
Results
5HJDUGLQJGHPRJUDSKLFDOGDWDIRUSDWLHQWVWKHDJH
PHDQVWDQGDUGGHYLDWLRQZDV\HDUVPDOHV
SUHGRPLQDWHGIHPDOHVZLWKDJHPHDQVDQGUH-
VSHFWLYHO\)LJWKHPRVWIUHTXHQWLQMXU\PHFKDQLVP
ZDVIDOOLQJDWKRPHZLWKIROORZHGE\IDOOLQJLQ
WKHSDUNRUGXULQJDUHFUHDWLRQDODFWLYLW\RISD-
WLHQWVFDPHIURPWKHPHWURSROLWDQDUHDDQGWKHUHVW
,Q0H[LFRFORVHGUHGXFWLRQDQGSHUFXWDQHRXVIL[DWLRQ
ZLWKSLQVLVWKHSUHIHUUHGWUHDWPHQWKRZHYHU2ODOGHHW
al.7UHSRUWHGJRRGUHVXOWVIRURSHQUHGXFWLRQ'HOJDGR
et al.2UHSRUWHGDQLQFLGHQFHRIWRRIDOOIUDFWXUHV
ZLWKWKHPRVWFRPPRQLQMXULHVLQWKHHOERZDERXWRI
WRWDOIUDFWXUHVZLWKRILQMXULHVGXHWRWKHH[WHQVLRQ
PHFKDQLVPPRUHIUHTXHQWLQPDOHVZLWKSUHGRPLQDQFHRQ
WKHOHIWVLGH2.
The general purposeRIWKHVWXG\ZDVWRHVWDEOLVKWKH
FOLQLFDOHSLGHPLRORJLFDOSURÀOHRIVXSUDFRQG\ODUKXPHUXV
IUDFWXUHVWKHPHFKDQLVPRISUHSRQGHUDQWLQMXU\WKHWUHDW-
PHQWXVHGDQGWKHFRPSOLFDWLRQVIRUSDHGLDWULFSDWLHQWV
Material and methods
8VLQJDFURVVVHFWLRQDODQDO\WLFDOGHVLJQILOHVRI
paediatric patients assisted at Hospital General Regional 
1,QVWLWXWR0H[LFDQRGHO6HJXUR6RFLDOLQWKHFLW\RI
0pULGD<XFDWiQIURP$XJXVWWR$XJXVW
ZHUHUHYLHZHG3DWLHQWVDJHGWRZHUHLQFOXGHGRI
ERWKJHQGHUVZLWKILUVWWLPHGLDJQRVLVRIVXSUDFRQG\ODU
KXPHUXVIUDFWXUHSROLWUDXPDWLVHGSDWLHQWVDQGSD-
WLHQWVZLWKLQFRPSOHWHÀOHVZHUHH[FOXGHG'HPRJUDSKLF
YDULDEOHVZHUHLGHQWLÀHGJHQGHUDJHRIWKHFKLOGDJHRI
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Fig. 1 $JHDQGJHQGHURISDWLHQWV
Table 1 *HQHUDOFKDUDFWHULVWLFVRIWKHVWXG\SRSXODWLRQ
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0DOHIHPDOH 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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$VUHJDUGVWUHDWPHQWLWZDVVXUJLFDOLQXVLQJFURVV
FRQÀJXUDWLRQLQRIWKHVXUJHULHV7DEOH
7KHKRVSLWDOVWD\ZDVGD\VWKHWLPHEHWZHHQWKH
IDOODQGWKHVXUJHU\LQWKHFDVHVWKDWUHTXLUHGVXUJLFDO
WUHDWPHQWZDVKRXUVZLWKWKHORQJHVWWLPHEHLQJ
KRXUVGXHWKHSDUHQWV·GHOD\LQVHHNLQJPHGLFDODVVLV-
WDQFHDQGKRXUVGXHWRWKHSUHVHQFHRIDQXSSHUUH-
VSLUDWRU\WUDFWLQIHFWLRQZKLFKGHOD\HGVXUJHU\:HIRXQG
DQH[SHFWHGFRUUHODWLRQLQWKHWLPHHODSVHGEHWZHHQWKH
IDOODQGPHGLFDODVVLVWDQFHZLWKPRUHGD\VRIKRVSLWDOVWD\
U S )LJ7KHWLPHRIFRQVROLGDWLRQLQ
VXSUDFRQG\ODUKXPHUXVIUDFWXUHVWUHDWHGZLWKFDVWZDV
ZHHNVFRPSDUHGWRZHHNVZLWKWKHVXUJLFDOWUHDWPHQW
ZLWKQRVLJQLÀFDQWGLIIHUHQFHVEHWZHHQRQHPHWKRGDQGWKH
RWKHU7KHWLPHLWWRRNWRZLWKGUDZWKHSLQVDIWHUVXUJLFDO
WUHDWPHQWZDVZHHNVWKHDYHUDJHIROORZXSYLVLW
ZDVIRUVXUJLFDODQGIRUFRQYHQWLRQDOWUHDWPHQW
7ZRLQMXULHVDVVRFLDWHGWRWKHVXSUDFRQG\ODUKXPHUXV
IUDFWXUHZHUHIRXQGFRQVLVWLQJRIDQLSVLODWHUDOGLVWDOUD-
GLXVIUDFWXUHDQGDFRQWUDODWHUDOKXPHUXVFRQG\OHIUDFWXUH
ERWKLQMXULHVZHUHWUHDWHGVXUJLFDOO\
$WRWDORIFRPSOLFDWLRQVZHUHGRFXPHQWHGRQHDPRQJ
SDWLHQWVZLWKFRQVHUYDWLYHWUHDWPHQWDFFRXQWLQJIRU
IURPUXUDOFRPPXQLWLHVWKHGRPLQDQFHRIWKHPRVWIUH-
TXHQWKDQGZDVWKHULJKWKDQGZLWK7DEOH$V
UHJDUGVWKHFDUHJLYHUWKHPRWKHUZDVWKHSHUVRQZKR
ZHQWWRWKH(PHUJHQF\5RRPZLWKWKHFKLOGLQRI
FDVHVWKHPHDQDJHIRUPRWKHUVZDV\HDUV
WKHPRVWIUHTXHQWHGXFDWLRQOHYHOZDVVHFRQGDU\VFKRRO
ZLWKDQGRQO\ZLWKKLJKHUHGXFDWLRQRI
WKHPUHSRUWHGWREHKRXVHZLYHV7KHDJHDQGHGXFDWLRQ
OHYHORIWKHPRWKHUZHUHQRWDVVRFLDWHGWRDQ\FOLQLFDO
YDULDEOHV7DEOH
:LWKUHJDUGWRFOLQLFDOYDULDEOHVWKHPRVWIUHTXHQWLQ-
MXU\PHFKDQLVPZDVHOERZH[WHQVLRQLQPDOHVDQG
IHPDOHVDQGÁH[LRQPHFKDQLVPLQPDOHVDQGIHPDOHV
25&,S WKHOHIWDUPZDVLQ-
MXUHGLQE\H[WHQVLRQPHFKDQLVPDQGWKH
ULJKWDUPLQWKHUHPDLQLQJE\HOERZH[WHQVLRQ
7KHIUDFWXUHZDVLQWKHGRPLQDQWOLPELQRIFDVHVDQG
WKHQRQGRPLQDQWOLPELQ$FFRUGLQJWR*DUWODQG·V
FODVVLÀFDWLRQRIFDVHVZHUHJUDGH,,,7DEOH7ZHOYH
SDWLHQWVKDGFRPRUELGLWLHVQRQDVVRFLDWHGWRWKHLQMXU\WKH
PRVWIUHTXHQWEHLQJEURQFKLDODVWKPDDQGHSLOHSV\LQ
QRQHRIZKLFKKDGDFXWHFRPSOLFDWLRQVDWWKHWLPHRI
the injury.
Table 2 *DUWODQG·VFODVVLÀFDWLRQ LQDSDWLHQWZLWKVXSUDFRQG\ODUKXPHUXVIUDFWXUH LQFKLOGUHQDVVLVWHGDW+RVSLWDO*HQHUDO
5HJLRQDO1,QVWLWXWR0H[LFDQRGHO6HJXUR6RFLDOLQWKHFLW\RI0pULGD<XFDWiQ
*DUWODQG·VFODVVLÀFDWLRQ
$UP Grade I
Qa
Grade II
Qa
Grade III
Qa
Total
Qa
Male
Right    
/HIW    
TotalE    
)HPDOH
Right    
/HIW    
TotalE    
$OOSHUFHQWDJHVKDYHEHHQURXQGHGQXPEHURISDWLHQWV
a3HUFHQWDJHDFFRUGLQJWRWKHWRWDOIRUWKHJHQGHU
E3HUFHQWDJHVDFFRUGLQJWRWKHWRWDOQXPEHURISDWLHQWV
Table 3 7UHDWPHQWDFFRUGLQJWR*DUWODQG·VFODVVLÀFDWLRQLQFKLOGUHQZLWKVXSUDFRQG\ODUKXPHUXVIUDFWXUHDWWKH+*5RIWKH
,066LQWKHFLW\RI0pULGD<XFDWiQ
Type 6XUJLFDO Total surgical Conservative Grand total
Open Closed
Qa Qa Qa Qa Qa
I     
II     
III     
TotalsE     
$OOSHUFHQWDJHVKDYHEHHQURXQGHG
QQXPEHURISDWLHQWV
a3HUFHQWDJHDFFRUGLQJWRFROXPQ
E3HUFHQWDJHVDFFRUGLQJWRWKHWRWDOQXPEHURISDWLHQWV
&OLQLFDODQGHSLGHPLRORJLFDOFKDUDFWHULVWLFVRIKXPHUDOVXSUDFRQG\ODUIUDFWXUHVLQSDHGLDWULFSDWLHQWV 
$VGHVFULEHGE\&DVWDxHGDHWDO20WKHPRVWIUHTXHQWLQ-
MXU\PHFKDQLVPZDVGXHWRH[WHQVLRQDQGUHFHLYHG*DUW-
ODQG·VW\SH,,DQG,,,FODVVLÀFDWLRQVDLGLQMXULHVZHUHWUHDWHG
ZLWKFORVHGUHGXFWLRQDQGSHUFXWDQHRXVÀ[DWLRQZLWKSLQVLQ
RIFDVHVDQGZLWKRSHQUHGXFWLRQLQRIFDVHV
7KHFKRLFHRIWHFKQLTXHZDVE\SHUVRQDOGHFLVLRQRIWKH
SK\VLFLDQLQFKDUJHRIWKHSDWLHQW7KHFRQÀJXUDWLRQRIWKH
SLQVLQWKHVHIUDFWXUHVLVFRQWURYHUVLDO20QRELRPHFKDQLFDO
GLIIHUHQFHVKDYHEHHQGHPRQVWUDWHGEHWZHHQWKHXVHRI
FURVVHGSLQVRUODWHUDOHQWU\SLQVKRZHYHULDWURSDWKR-
JHQLFLQMXU\RIWKHFXELFDOQHUYHLVPRUHIUHTXHQWLQ
RIFDVHVZLWKWKHXVHRIFURVVHGSLQVWKURXJKPHGLDOHQ-
WU\WKURXJKWKHHSLWKURFOHDLQRXUZRUNFURVVHGSLQVZHUH
XVHGIRURIFDVHVZLWKQRH[SHULHQFHLQWKHXVHRI
RWKHUFRQÀJXUDWLRQVDQGZHDOVRREVHUYHGWKHSUHVHQFHRI
FXELWDOQHXUDSUD[LDLQRQO\RQHFDVHGHVSLWHWKH
ORZSUHYDOHQFHRIWKLVULVNLWLVSUREDEOHWKDWZKHQXVLQJ
WKHODWHUDOFRQÀJXUDWLRQZLWKRUSLQVWKLVPD\GHFUHDVH
HYHQPRUH6RPHVWXGLHVVXJJHVWWKDWGHOD\RIWUHDWPHQW
GRHVQRWLQFUHDVHVXUJLFDOWLPHRUWKHOHQJWKRIKRVSLWDO
VWD\QRUGRHVLWDIIHFWWKHIXQFWLRQDOUHVXOW8,21-23.
+RZHYHUWKHGHOD\EHWZHHQLQMXU\DQGPHGLFDODVVLV-
WDQFHLVSRVLWLYHO\FRUUHODWHGWRWKHKRVSLWDOLVDWLRQWLPH
DVHYLGHQFHGLQWKLVVWXG\ZKLFKFRQWULEXWHVWRLQFUHDVLQJ
FRVWVIRUWKHKHDOWKV\VWHPDQGWKHIDPLO\RIWKHDIIHFWHG
PLQRUVLQFHSDUHQWVZLOOKDYHWRGLVWUDFWWKHPVHOYHVIURP
GDLO\DFWLYLWLHVZKLOHWKHPLQRULVKRVSLWDOLVHGZKLFKZLOO
DIIHFWQRUPDOIDPLO\G\QDPLFV 'HVSLWHWKHQDWXUDOKLVWRU\
RIIUDFWXUHVZLWKQRUHGXFWLRQDOORZVIRUSURSHUIXQFWLRQ
WKHUHPD\EHUHOHYDQWVHTXHOVPDLQO\LQWKHFXELWXVYDUXV
DQGLQFUHDVHGH[WHQVLRQRIWKHHOERZ247KDWLVZK\SURSHU
DQGWLPHO\WUHDWPHQWLVLPSRUWDQWDQGWKHVHLQMXULHVPXVW
EHFRQVLGHUHGDVXUJLFDOHPHUJHQF\
2QHRIWKHOLPLWDWLRQVLQWKLVVWXG\LVLWVUHWURVSHFWLYH
FRQGLWLRQKRZHYHUIXWXUHVWXGLHVZLWKJUHDWHUH[SODQD-
DQGFRQVLVWLQJRIWKHFXELWXVYDUXVDQGFRPSOLFDWLRQV
ZHUHREVHUYHGLQWKRVHWUHDWHGVXUJLFDOO\RIWKRVHLQ
SDWLHQWVWUHDWHGZLWKFORVHGWHFKQLTXHUHODWHGWRIDLOHG
DWWHPSWVRIUHGXFWLRQZKLFKÀQDOO\FKDQJHGWRDQ
RSHQWHFKQLTXHDQGRQHFDVHRIFXELWDOQHXUDSUD[LD7KH
UHPDLQLQJZHUHSUHVHQWHGGXULQJRSHQUHGXFWLRQ
DQGZHUHDVIROORZVRQHSDWLHQWZLWKFXELWXVYDOJXVRQH
FDVHRIUDGLDOQHXUDSUD[LDDQLQIHFWLRQRIWKHSLQWUDMHFWRU\
DQGRQHSDWLHQWZKRSUHVHQWHGIXQFWLRQDOOLPLWDWLRQLQRQH
FDVHRIIDLOHGRSHQUHGXFWLRQZKLFKUHTXLUHGDQHZVXUJHU\
IRUFRUUHFWLRQ
Discussion
7KHLPSRUWDQFHRILQFUHDVLQJNQRZOHGJHDERXWVXSUDFRQ-
G\ODUKXPHUXVIUDFWXUHVOLHVLQWKHLUKLJKIUHTXHQF\LQWKH
SDHGLDWULFDJHDQGWKHJRDORIWUHDWPHQWLVWRDFKLHYH
DFRUUHFWÀ[DWLRQWRHQVXUHIDVWDQGIXOOUHFRYHU\,QWKLV
VWXG\WKHPHDQDJHZDVIRXQGWREHFRQFRUGDQWZLWKWKDW
UHSRUWHGZRUOGZLGHRIDFFLGHQWVKDSSHQHGDW
KRPHPRUHWKDQWKRVHUHSRUWHGE\0DWKLVRQDQG$JUDZDO1, 
DOWKRXJKFOLQLFDOÀOHVGLGQRWSURYLGHVXIÀFLHQWLQIRUPDWLRQ
WRDQDO\VHWKHNLQHPDWLFVRIWKHWUDXPDZKLFKFDXVHGWKH
IUDFWXUHV6RPHVWXGLHVLQGLFDWHWKDWIDOOLQJIURPDKHLJKW
LVWKHPDLQDHWLRORJ\18DNLQHPDWLFWKDWLVYHU\XQOLNHO\DW
KRPH
$OWKRXJKWKHFLW\RI0pULGDLVDPRGHUQFLW\WKHIDPLO\
V\VWHPLVVWLOOWUDGLWLRQDOZKLFKLVZK\PRWKHUVDUHWKHSHR-
SOHZKRWDNHWKHLUFKLOGUHQIRUPHGLFDODVVLVWDQFHDQGPRVW
RIWKHPDUHKRXVHZLYHV:HIRXQGQRGDWDLQWKHPHGLFDO
OLWHUDWXUHDVVRFLDWLQJPDWHUQDOIDFWRUVZLWKLQMXU\ULVNLQ
FKLOGUHQ5HJDUGLQJJHQGHUDQGDIIHFWHGVLGHRXUUHVXOWV
DUHVLPLODUWRWKRVHUHSRUWHGLQWKHLQWHUQDWLRQDOOLWHUD-
ture19.
Hours elapsed between the injury and assistance
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Fig. 2 'LDJUDPRIGLVSHUVLRQVKRZLQJFRUUHODWLRQEHWZHHQKRXUVHODSVHGEHWZHHQWKHLQMXU\DQGDVVLVWDQFHZLWKDORQJHUOHQJWK
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Conclusions
,QLQMXULHVFDXVHGE\DIDOODWKRPHRUGXULQJUHFUHDWLRQDO
DFWLYLWLHVZKHUHWKHLQMXU\PHFKDQLVPLVE\H[WHQVLRQD
VXSUDFRQG\ODUIUDFWXUHPXVWEHVXVSHFWHG,QVXSUDFRQG\ODU
IUDFWXUHVWKHWLPHEHWZHHQWKHLQMXU\DQGGHÀQLWLYHPHGL-
FDODVVLVWDQFHFRUUHODWHVWRWKHQXPEHURIGD\VRIKRVSLWDO
VWD\DOWKRXJKWKLVGHOD\GRHVQRWDIIHFWWKHÀQDOIXQFWLRQ-
DOLW\LWPD\OHDGWRVHTXHOVVXFKDVK\SHUH[WHQVLRQRIWKH
HOERZRUWKHFXELWXVYDOJXV
&RQÁLFWRILQWHUHVW
7KHDXWKRUVGHFODUHWKDWWKHUHDUHQRFRQÁLFWVRILQWHUHVW
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